Activation of rat liver microsomal glutathione S-transferase by gallic acid.
The effect of phenolic antioxidants on the rat liver microsomal glutathione S-transferase (MGST1) was investigated in vitro. When microsomes were incubated with various polyphenolic antioxidants, gallic acid (3,4,5-trihydroxybenzoic acid) markedly increased MGST1 activity and the increase was prevented in the presence of superoxide dismutase (SOD) or catalase. The MGST1 activity increased by gallic acid was decreased by further incubation with sodium arsenite, a sulfenic acid reducing agent, but was not with dithiothreitol, a disulfide bond reducing agent. The incubation of microsomes with gallic acid in the presence of the NADPH generating system which generates reactive oxygen species (ROS) through cytochrome P-450 system increased the MGST1activity in spite of scavenging the ROS and the increase was also depressed by SOD/catalase. The increase of MGST1 activity by gallic acid was prevented by co-incubation with a stable radical, 1,1-diphenyl-2-picrylhydrazyl or ferric chloride. These results suggest that the gallic acid acts as a pro-oxidant and activates MGST1 through oxidative modification of the enzyme.